During the geomagnetic storm, the strong electric currents flowing within the both magnetosphere and ionosphere have an influence on geomagnetic field, which extends to low magnetic latitudes. The disturbance storm time (Dst) is one of the major parameters used to measure the strength of geomagnetic storm, the Dst is obtained from the geomagnetic H component. The variation of the geomagnetic field is usually expressed through a magnetometer of declination (D), vertical intensity (Z) and horizontal intensity (H). [1] investigated the variations of H, Z and Y components of the geomagnetic field at the equatorial electrojet station in Sri Lanka, Peredinia. It was observed that abnormal features of Z variations at electrojet stations in India-Sri Lanka are caused by a direct effect of the ionospheric electrojet current and the induced current in the local subsurface conductor. [2] examined the features of geomagnetic sudden commencement (SC) in middle and low latitudes using the H component of the geomagnetic field. It was noted that the negative impulse superposed on the main impulse of SC in H component after the onset, at mid to high latitude stations in the local time range from the morning to the early afternoon. The geomagnetic disturbance in H, D and Z of the geomagnetic field at Japan observatories chain was investigated. The diurnal variation patterns in the H and D of the geomagnetic field components during storm time were observed [3] . [4] used longitudinal survey of H and Z field in Nigeria and [5] in Central African longitudes, the results exhibited full similarity with the prediction on the Chapman model of EEJ (Equatorial Electrojet current). [6] analysed the D component of the geomagnetic field to show the existence of EEJ at low latitudes.
In this research, we considered the time derivative of the geomagnetic field (dB/dt) as a potential indicator of induction current occurrence; we analyze the time derivatives of dH/dt and dZ/dt.
The magnitudes of time derivatives of the geomagnetic field determine the geoelectric field which drives the GICs. Variation exceeding 30nT/min of the X or Y components appears to be F o r R e v i e w O n l y 3 significant causing undesirable consequences in power grids [7] [8] [9] [10] . [11] presented the induced effects of the geomagnetic disturbances in the equatorial electrojet (EEJ) influence area in West Africa. The variability in the north to south (Ex) and east to west (Ey) components of the geoelectric field were examined, alongside with the three components of the geomagnetic field nT, respectively were investigated due to coronal mass ejection.
Data Analysis
The magnetic observatories, stations codes, the geographic and geomagnetic coordinates of the stations are depicted in Table 1 . The Geomagnetic data, at 1 min resolution, are obtained from International Real Time Magnetic Observatory Network (http://www.intermagnet.org/) [12] . The 1-min differences are formed as an approximation to the time derivative (dH/dt and dZ/dt ) in the horizontal northward (H) eastward (D) and vertical (Z) components of the geomagnetic field.
We focused on the largest geomagnetic storms of solar cycle 24 occurred on 17 March 2015 and 22 June 2015 with Dst minima of −223 and −195 nT due to a coronal mass ejection [13] . The purpose of the present study is to analyze the effects of geomagnetic disturbances in the time derivatives and induction current variations at African longitudes. There is a missing data in Addis Ababa on 22 June 2015. respect of amplitude, is enhanced at high latitudes than low latitudes [14] . 
Discussion of Results
Geomagnetic field measurements are very important for studying magnetospheric dynamics and The variation of dH/dt showed a large peak after the noontime (Figure 1(a-f) ). Our results demonstrated that the large dH/dt is more prevalent during daytime hours at AAE and MBO, and conductivity, geomagnetic pulsation and sudden storm commencement might be responsible for large induction current.
We built a simple numerical model based on wavelet transform to examine the dZ/dH at the African region. The Wavelet Power Spectrum produces analysis on the relative power at a certain scale and a certain time. The colour bars of the wavelet power spectrum range from blue (low power) to red (high power), and the significant regions are the ones associated with red, orange, and yellow, right display the numerical strength of coupling between two variables. The red colour stipulates maximum frequency contributing to the energy of signal over that interval (see Figure 5-12) . The global wavelet spectrum (GWS) can be used to examine the geomagnetic disturbance signal to produce information on the frequency or scale variations about induction due to its features of identifying the restriction of these structures in time and in space [21] . Figure 5 (a-c) presents the wavelet power spectrum (WPS) of the AAE induction series. Fig. 5b shows the power of the wavelet transform for the dZ/dH in AAE presented in Fig. 5a . It was noted that there is more concentration of power between the 256-512 min bands, which shows that this time series has a strong annual signal of dZ/dH (Fig. 5b) . The GWS in Figure 10b illustrates that the periodic oscillation is predominant at the larger time scales of 256-512 min band during the geomagnetic storm events. The variation trend and phase of the dZ/dH at HER is identical with those of the HBK (see Figures 11b and 12b ). In Figure 11c and 12c, the global wave spectrum power decreases with increasing in the period. When the magnitude of GWS is comparatively small, the signals can be regarded as residuals [22] . Global wavelet spectra could be employed to examine rate of induction variability in non- 
